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Introduction
In the series of saturated open chain acetals the photolysis of formaldehyde dimethyl acetal1 and acetaldehyde dimethyl acetal2 has been studied. Their photolytic behaviour differs markedly. One of the reasons for this might be the presence, or absence, of hydrogen atoms ß to the methoxy groups. Thus molecular methanol elimination is possible in acetaldehyde dimethyl acetal but not in formaldehyde dimethyl acetal. The latter appears to compensate for this by formaldehyde elimination, a process which is negligible in acetaldehyde di methyl acetal. Pivalaldehyde dimethyl acetal should be similar to formaldehyde dimethyl acetal in this respect.
Experimental
Pivalaldehyde dimethyl acetal has been synthetized from pivalaldehyde (Riedel de Haen) by the orthoformate method3. The product was fraction-ated and further purified by preparative GC (8 m polyphenyl ether (20%) on chromosorb P) up to a purity of 99.97% (GC). The major remaining impurity detectable was methanol. The light was from an unfiltered low pressure Hg arc. Irradiations, actinometry, separations and quantitative determi nations by GC were done as described previously1. Useful liquid GC phases were polypropylene glycol and carbowax 20 M, in glass capillary columns. For most of the products authentic material was available. The rest was assigned by GC-MS (cf. Table I ). GC response factors for these compounds were calculated on an increment basis4.
Results and Discussion
The molar extinction coefficient of pivalaldehyde dimethyl acetal rises from values near unity at 200 nm to about 500 M^cm-1 at 185 nm (Fig. 1) . Those products which could be analyzed and identified are listed in Table I . Yield-dose depend ences were linear except in the cases of two products of lesser importance, pivalaldehyde (perhaps be cause of secondary photolysis at A 254) and methanol (considerable scatter of data because of its presence already as an initial impurity). It is believed that the quantum yields of the major products are accurate to 1 0 % ; error limits of the smaller products are wider. The expected product pivalaldehyde ethyl methyl acetal could not be measured because its signal was swamped by the substrate peak. There are minor GC peaks representing unidentified products but all these together are expected to have a total quantum yield of less than 0 .0 2 .
The products are explained on the basis of the primary reactions given in the Scheme. In order for the quantitative importance of each process to become apparent it has to be kept in mind that H' and 'OCH3 are highly abstractive in this system, that CH3 abstracts hydrogen from the acetal as well as reacts with other radicals, while the rest of the radicals do not abstract at all. It is convenient to begin with reaction 2 (see Scheme). Its quantum yield is given by that of methyl pivalate which presumably cannot be formed in any other way. (it is thought that the latter compound is produced only in this way). In competition, the a-(£-butyl)-amethoxymethoxy radical can eliminate a methoxyl radical (reaction 1 0 ) and/or abstract a hydrogen atom from the substrate (reaction 11). Both pro cesses eventually yield pivalaldehyde and methanol. The importance of these processes is given by the pivalaldehyde quantum yield. Process 9 is favoured over the sum of processes 10 and 11 by a factor of about ten. which shows the ease of £-butyl elimina tion. In the case of acetaldehyde dimethyl acetal2, methyl elimination from the analogous radical is favoured over the other two competing processes by a factor of about 3 only. The quantum yield of process 3 may be deduced from the methanol yield. Methanol is formed only in processes 3, 9, and 10 where 9 and 10 give pival aldehyde but 3 does not. The value thus calculated (cp = 0.03) is of poor accuracy because < p (pivalalde hyde) and 9 (methanol) are somewhat uncertain.
A fairly important process is the primary C-C bond cleavage which leads to formaldehyde di methyl acetal (reaction 5), and to the dimethoxymethyl radical (reaction 6 ) incorporated in some of the products (14, 15, 24-27). The scission of a C-H bond (reaction 7) and that of a C-C-bond (reaction 8 ) contribute only little to the primary processes as can be seen from the low yields of molecular hydrogen (<p (1 ) = 0.006) and isobutyraldehyde di methyl acetal (99(1 6 ) = 0.003).
Comparing the behaviour of some open dimethyl acetals (Table II) 
